INTRODUCTION
Colorectal cancer (CRC) is a major cause of morbidity and mortality worldwide [1] . In Korea, it is the third most common cancer, and its incidence has gradually increased since 2010 [2] . The standard curative treatment for CRC is surgery; however it is an invasive procedure that can cause stress and pain in affected patients.
Anxiety is common in patients with CRC [3] , particularly regarding what will happen during the hospitalization period and the potential complications and outcomes of surgery [4, 5] . Some 60% to 80% of surgical patients experience preoperative anxiety [6] [7] [8] . Increased preoperative anxiety is associated with pathophysiological responses [9] , increased requirement for anesthetic drugs [10] , and increased requirement for postoperative analgesia [11] . Therefore, reducing preoperative anxiety may help to improve surgical outcome [12] .
The provision of preoperative information is essential to reducing patients' anxiety. The most commonly used format for preoperative information is written consent. However, not all patients have sufficient knowledge to understand this information, and their retention of the information varies [6] . In order to overcome the limitations of written information, multimedia methods such as video have been adopted more recently. Video information is advantageous in that it can provide basic information of equal quality to all patients [13] . Several randomized controlled studies demonstrated that video information decreased preoperative anxiety [6, 14, 15] although another study did not support those effects [16] .
This preliminary study aimed to investigate the effect of an Internet-based informative video on preoperative anxiety in patients with colon cancer, with the aim of providing scientific evidence to support the theoretical basis for preventing preoperative anxiety and consequently improving postoperative outcomes.
METHODS

Study design
This single-arm, prospective, pragmatic observational study included patients who were scheduled to undergo elective surgery for CRC with curative intent at a single center, between 20 to 75 years of age, and able to understand the questionnaire and provide informed consent. Patients who had a previous history of surgery, major cognitive impairment or psychological disease that could influence the outcomes or who required emergent surgery were excluded (Fig. 1) . All participants were educated by the study coordinator how to watch the video and complete questionnaires on the one day before surgery, after bowel preparation. Each questionnaire was collected by the study coordinator when the patient completed it before and after watching the video, and the interval was at least 2 hours. This study was approved by the Ethics Review Board at Seoul National University Bundang Hospital (approval number: B-1608-359-302) and was registered with the Clinical Trials Registry (NCT02873455).
Video
A 5-minute video in the Korean language was produced in collaboration with Talent Management Division in Seoul National University Bundang Hospital that provided various multimedia services to our institute. The video described the course of the operation day, conditions of the operating theater, operational procedure, and encouraging messages from the anesthesiologist and attending surgeons. In this video, 3 attending surgeons appear and explain to each other in a lighthearted and friendlyalthough technically correct-manner what an operation room is like, and the various objects and procedures involved. The video was watched using a variety of tools: digital monitor device connected to the smart bed system in our hospital ( Fig. 2 ) [17] , any device with internet access to enter the URL address of the video (https://youtu.be/VzhtOMPUe4Q) directly, or mobile device with QR code scanning.
Questionnaire
Two questionnaires that have been translated and validated in Korean were used to evaluate preoperative anxiety level: the Amsterdam Preoperative Anxiety and Information Scale (APAIS) and the Hospital Anxiety and Depression Scale (HADS) [18] .
The APAIS is a self-reporting questionnaire consisting of 6 items (Fig. 3) . Two items are dedicated to the assessment of anesthesia-related anxiety, 2 items assess surgery-related anxiety, and 2 items evaluate the desire for information. Thus, the APAIS assesses anxiety about anesthesia, anxiety about surgery (with the sum of both serving as the global anxiety index), and the desire for information. We divided these items into 2 groups, all anxiety items for APAIS -Anxiety (APAIS-A) and all information items for APAIS -Information. The items were answered using a 5-point Likert scale ranging from 1 ("not at all") to 5 ("extremely") [19] .
The HADS is designed specifically to detect symptoms of anxiety and depression in medically compromised patients. This is divided into 2 sections: anxiety and depression. Each section has 7 items and the answer was graded from 0 to 3 (Fig. 4) [20] .
Primary outcome was the difference in APAIS-A, which was more useful method to evaluate the preoperative anxiety [18] . Secondary outcome was the difference in HADS, length of postoperative hospital day, and postoperative morbidity.
Sample size and statistical analysis
Before starting this study, a pilot study was performed on 10 patients. Based on APAIS-A score, the mean preoperative anxiety level was 10.8. A power analysis assuming a 20% decrease of anxiety level and 5% drop-out rate, with a power of 90% at a 5% level of significance using 2-sided paired t-test, a mean of paired differences of 2.2, and an estimated standard deviation (SD) of differences of 3.5 indicated that a total sample size of 32 patients would be sufficient. Data were analyzed using STATA 14 (StataCorp LP, College Station, TX, USA) and IBM SPSS Statistics ver. 22.0 (IBM Co., Armonk, NY, USA). Continuous variables were reported as means (SD), and the paired t-test was used to assess the difference in anxiety level before and after watching the video. The Wilcoxon signed-rank test for paired abnormally distributed data was used to assess statistical significance between groups. A P-value less than 0.05 was considered statistically significant.
RESULTS
We calculated the APAIS-A score as the sum of 2 categories concerning anxiety about surgery and anesthesia. The demographic characteristics of enrolled patients are shown in Table 1 . Thirty-two patients were included. Their mean age was 57.9 ± 10.3 years, 75% were men, and 78% had more than a high school education.
Patients' initial preoperative anxiety score was 10.8 ± 3.8, which was reduced significantly after watching the video (2.6 ± 2.6, 22.2%; P < 0.001). The APAIS score for desire for information and the HADS score were also significantly reduced after patients watched the video (both P < 0.001) ( Table 2) . There were 2 patients who demonstrated an increased anxiety score. The postoperative complication rate was 15% (5 of 32). Three patients had a prolonged ileus for more than 5 days after surgery, one patient had voiding difficulty, and one had diarrhea. All preoperative anxiety level also did not significantly differ between patients who developed postoperative complications and those who did not (P > 0.05) ( Table 3) .
DISCUSSION
Many patients who have no experience of surgery report preoperative anxiety and this anxiety can affect a patient's outcome after surgery. Most information aimed at reducing preoperative anxiety is given to the patient verbally or in writing, but it is not always easy for the patient to understand. Recent research has demonstrated that even when giving information to healthy, educated young volunteers in an ideal environment, their recall is low [21] . To overcome these limitations, previous studies have attempted to reduce patient anxiety using a variety of information tools with mixed results [14] . The most effective means of reducing preoperative anxiety is to provide patients with hospital experience.
Video is one of the best tools for providing information. Patients can understand medical information with easyto-comprehend terms and visual descriptions. In addition, if produced by the medical institution itself, video can be expected to provide accurate and appropriate information to the patient. For example, while children may have greater difficulty understanding routine or medical terms than adults, a recent report found that watching a video or 2-dimensional animation before surgery could reduce their anxiety [22] . In the present study, video was also found to effectively reduce preoperative anxiety in patients with no surgical experience.
The Internet is widely used to disseminate health information. About 70% of people in their fifties and over are comfortable using the Internet, and even over the age of 65, 41% of people use the Internet to find health information. However, the quality of information on the Internet is not always guaranteed. The fact that content has been accessed by many viewers does not indicate the quality of its information, which is often poor [23] . Nevertheless, the Internet has the advantage of being easily accessible; therefore, combining it with other media can have a synergistic positive effect. In terms of ease of use, feasibility, and availability of information, Internet-based multimedia leads to higher patient satisfaction [24] .
Patient outcome can be difficult to measure. Previous studies have shown mixed results for postoperative outcomes. In orthopedic surgery, improved preoperative anxiety led to better postoperative recovery, higher patient satisfaction, and reduced pain level [14] . However in children, there were no differences in postoperative behavioral change [25] . In our study, 5 patients had postoperative complications, and there was no significant difference in all preoperative anxiety score between patients who did and did not experience complications.
This study showed that watching preoperative explaining video clip improves comfort to the patient entirely without the costly intervention of drug or test in clinical aspects. However, there have been several limitations in this study. The sample size was too small to demonstrate the efficacy of this video. There was also a selection bias, because only patients who had not undergone surgery were included. Despite the positive results, it is difficult to expect reliability because the study was designed with a single arm. Studies involving larger sample sizes, such as randomized controlled trials, as well as those including patients who have experienced other types of surgery, are needed to confirm and extend the present results.
In conclusion, the informational Internet-based video evaluated in the present study was an effective tool to reduce preoperative anxiety. This video can provide realistic experience and accurate information to patients with CRC and is easily accessible to patients. Further evaluation will be needed, including patients who have experienced different types of surgery in this setting.
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